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Claim Listing 

Please enter the following claims, which replace all prior claims in this matt^. 
1 . (P-viously Presented) An ^ ppantus for pn>gra„^ably generating an illumination 
pattern supemnposed onto a substrate, said substrate displaying lowered impedance in 
regions on Us surface wher« it is illuminated, said iUumination.patten, having a 
predetennined arrangement of light and dark zones, said apparatus compnszng- 
an .llummation source capable >£ selectively iUummating a surface of the substrate 
whereby upon application of an AC voltage to the substrate, the electric field in the' 
.liununated regions of the surfa. . is greater than in the non-illuminated reg.ons of the 
surface; 

a reocflguMblc compose.1 of an amy of pixels, said pixels being actively 
conMaWe and directty addr«,.b,. by a comp„Ur.co„«,lled ci,c™, and computer 
mterace. said con,p„ter-<»n»„l edein>,n.p,ovidi„g ttntporal c„„»„, of the tntendtyof 
.Ummnation emanating fion. sai. I pixels so as to fcnn th. iUtmtination pattern 
a projecdon system snitabl. for ia«ging U» reconfignrable ma* „«o the subitmte- and 
an m,aging a,d recotding systetr capable of ,dewing and .ecording said substrate with 
superimposed illumination pattei a. 

2. (Newly Added) The apparatus of claim I. further comprising an image analysis system 
perm^ttmg acquisition of digitiz.1 images of the illumination pattern, analysis of said 
dig.t,zed images ^ as to extract leatur^s of interest, and thereby to permit creation of 
denvative patterns based on said features of interest. 

3. (Newly Added) The apparatus of claim 1 . wherein said computer-controlled circuit and 
computer interface are capable of accepting input fiom a video display adapter. 

4. (Newly Added) The apparatus cf claim 1, wherein said anay of pixels is actively 
controUed so as to permit adjustm .nt of variable and controllable levels of pixel 
transmissivity or reflectivity. 
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5. (Newly Added) The apparatus of claim 4. wherein said axay of pixels comprises a 
hquid crystal display or a digit U micromirror device. 

6. (Newly Added) Tke apparat.s of clain, 1. wherein said softwa. pogra:. p„>vides a 
senes of zUumination patterns, ,aid patterns being produced interactively in a graphical 
user interface software p«>g.an or being replayed from a storage device containing 
previously produced patterns. 

7. (Newly Added) Theapparat.of claim 1. wherein the substrate is planar electrode 
said electrode being aligned wit i another planar electrode in substantially parallel 
arrangement, with said electrod. . being separated by a gap, and the gap containing an 
elechx>lyte solution which is in c ontact with said electrodes and which contaix^ colloidal 
particles suspended at an interfa :e between the light-sensitive electrode and the 
electrolyte solution, and whereir the illumination pattern is projected onto said light- 
sensttive electrode so as to contr ,1 the assembly and lateial motion of said colloidal ■ 

pamcles.saidassembly and late,al motion.being induced byatime-varyii^g electric fi^^^ 
applied between said electrodes. 

8. (canceled) 

9. (canceled) 

10. (canceled) 

11. (canceled) 

12. (canceled) 

13. (canceled) 

14. (canceled) 

15. (Newly Added) An apparatus br programmably reconfiguring an airay of particles 
on a light-sensitive planar electroc e by piogrammable adjustment of an iUumination 
pattern projected onto the light-seiKitive planar electrode comprising: 

an illumination source; 
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a reconfigurable mask compos of an array of pixels, said pixels being actively 
controllable and direcUy addre:.sable by means of a computer-controlled circuit and 
computer interface, said compi ter-cont«>lled ciix^uit being operated using a software 
program providing temporal control of the intensity of illumination emanating from each 
pixel so as to fom, the iUumina :ion pattern comprismg the predetemiined airangemem of 
light and dark zones; 

a projection system suitable for imaging the reconfigurable mask onto the Hght-sensitive 
• planar electrode, wherein the lii ht-sensitive planar electnKie. upon illumination, displays 
lowered impedance in the ilium nated regions, said light-sensitive planar electrode being 
aligned with another planar electrode in substa,^tially parallel anangement, with said 
electrodes being sepamled by a . .ap. and the gap containing an electrolyte solution which 
IS m contact with said electrode, and which contains colloidal particles suspended in the 
electrolyte solution; and 

animagin&systemincoqjoratini a camera capable of viewing said hght-sensitive planar 
electrode. 



16. (canceled) 

17. (canceled) 

18. (canceled) 

19. (canceled) 

20. (canceled) 

21. (canceled) ' 

22. (canceled) 

23. (canceled) 

24. (canceled) 

25. (canceled) 

26. (canceled) 

27. (canceled) 

28. (Newly Added) A prograimnal ,Ie patterning device for generating a chemically 
patterned surface or surface coatmg comprising: 
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«. app«t», forptogranmablj genentting a, iUummaHon pattern having a 
prcdet^ined am„gem«« of igh, and dark on said surfice. to apparan. 
compnsing: 

an illumination source; 

a r«:onfign,ri,te mask comp„«d of an a„ay „f pixels, pixels being aclively 
contoUabte and directly addrea ,ab.e by n,cans of a co^puter-coMmlled cin^ni, and 
computer interftce. aaid compu er-co„ttolled circni, being opemed n.ing a software 
^ providing temporal control of a„ intensity of iUumi„a«on emitting fion, each 
pnte. so aa to fonn the illumination pattan comprising the predetennined a^ngemen, of 
light and dark zones; 

a projection system suitable for maging the reconfigure mask onto the surface; and 
an imaging system incorporatini a camera capable of viewing.said substrate with 

superimposed illumination patte n; and 

upon illumination by light of pre-selected spectral composition of the Ught-sensitive 
surface or surface coating, a phy: ical or chemical p^perty of the surface or surfece 
coatmg IS altered in accordance ^nth a the illumination pattern. 

29. (Newly Added) The deviceo-claim 28. whei^in the physical or chemical propertyis 
solubihty m a prc-selected solver t, and whereby the chemically patterned surface or 
surface coating is generated folio ving illumination and upon exposure of the surface to 
said solvent. 

30. (Newly Added) The device of claim 28. wherein the physical or chemical property is 
chemical reactivity and wherein tl ere is subsequent fimctionalization, following 
illumination, of the surface by chemical reaction. 

3 1 . (Newly Added) The device of :laim 28. wherein the spectral composition contains 
the wavelength of the visible speci rum. 
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